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Abstract of JP 2002140831 (A) 

PROBLEM TO BE SOLVED: To provide an optical 
pickup device which can be made lightweight and 
highly reliable by using a one-group lens as the 
objective and correcting the coma aberration which 
influences the characteristics of the objective when 
a higher NA(Numerical Aperture) is intended. 
SOLUTION: The condenser optical system 
comprises a one-group objective 7 having 0.75 NA 
and is provided with an aberration correcting optical 
system 6 to correct the coma aberration produced 
by the inclination or shift of the center axes of the 
both surfaces of the objective 7 or by the inclination 
of the objective to the recording face 9 of an optical 
recording medium 10. 
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3S£ffiT*«o. o 3 A i:*s©t;}\ byXM^/VMI 
Mtf+o. 5 #©fc c©ifc{!JXT©fflfiT© 
ttJtfl^SftSCfctffl-frS. LfrL&tf^ l^X 

2 # £ tt^-r 5 k c nttaifiaus-e * & i ^ © ~q & s . 

[0 0 7 6] -7?, TtlBS^f* 1 0©{tSt£^t£-t±T 

ft U y X 7 ± 2 # t tffit % 1 SBtBTflBft t, 

[0 0 7 7] C©#fc: % 2js:SM©^i^e*5©Tt*, NA 
^0. 8 5 tiSl/^NA©M%UVX7%, lft©l^y 

7 0iUaS*«iE'rsiKeMiE«¥* 6 £jyrf 5 fe©T 20 

[0 0 7 8] ±iB«M*iIBt¥*6H\ ftOfiJMjT?* 

g?2 U^Xl 6 fcOMHfcnraEfc-j-SCfcT?, MtH^ 

X7©uyXff^ ftGSttttl 0©^3i«8©J¥ 

[0 0 7 9] Sfe, ±CiRi»SiiEit¥3R6t4, HXMMiE 
f!l UVXl 5gL<«iRMMlE^2 IxyXl 6(c^7 

Jtl«aK:J:»3«4bfe3ViRS*«iiEr«c:i:*n«rj)l4: 30 

[0 0 8 0] ±f2UXM*fIB£^6tt, IgSjSB (08 
PM) ±£J3«2ft, ff^i^f©^^ i^n- 

S5®f* l 0 ©Mf • W&of^», h ^ y+yyoB 
fc £ U > X 7 © h 7 -y * r\)Jjfa<Di/7 h 3lcig 

H-rS3^iRS*«ttPU iRMSIE7 , fi^6©5 L ;l/h§!c 

Igfc^So 40 
[0 0 8 1] ±!ElKMMlEtt¥&6*»l$fcfflffl*r*7a 

3^iRn*MiE (mm -rzjsmtc-D^z, m8*mm 

MffilEI! 1 U>Z 1 5 fciRB*|lE» 2 pyX 1 6 t*m 

mz#zrctb<Dmmwmmi 5 oawitnsftfcttft* 
[0082] ±$smmmmm 150a, irmmie^ 1 

UyXl 5*j&ttf 37*?-:iX-* 15 1, iKMfflE 50 
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$2U>Xl 6*JS«f ST^f-aX-^r i 5 2 £(Sx. 

[0 0 8 3] ±f27^7n.X-* 1 5 Hi, iRMffiiE^ 
1 UyXl 5©RJB#lftfc«tfi^MIWfcK1iSftfc3 
OOVCM (Voice Coll Motor) ££oTff Jt£ftT>^ 

S 0 c©3o©vcM©^ijS#&^$iJ^£cfck:<fc 
OiRMMlEmi pyXl 5©*;Vh**fW»"r«J:$fc 

[0 0 8 4] Sfc, ±C7*f-3.x-* 1 5 214, KM 
ffIE3§2 pyX 1 6*ft«0 A7uft© 1 WKBttf * J; 
3fc«l£SftTV5o cftfcJ:D, iRMMiEU l b^X 
1 5 fciCai»iES2 uvXi 6 fc©HH*RlSk:-r5c: 

[0 0 8 5] ±K7#?-aX-* 1 5 Hi, 7^f-nX 
1 5 3 k:gi!£tU nyh D- 7 1 5 5 £ 
ftLTa^JRMMlEIIlHU 5 6fcffiR**lT^3. $ 
fc> T^f-aX-^l 5 2t4. 7^aX-£fjjlJiP|HlE§ 

1 5 4fcS8RStU nyhP-71 55^LT«1R 
MffiZEESg 1 5 7 tSiSnT^S. 

[0 0 8 6] _hffi:3ViKM!iIE@Sg 1 5 6te«fctf^®iR 
MMIEUSS 15 7tt, Sftffi 1 3 t4gf?£ft/cR Ffi^ 

saanssi sstg^nm. 

[0 0 8 7] mtf> ftf2§S^* 1 0*H4«ffctt % S 
1 3tf**»rf Sft^fcJSCTR FffWI0K 1 
5 8(cfcVTR FflWffcffiSftSo C©RFfI^tt, 

»«sti3^icas«rjEiaB 1 5 6 tmmnmniEmm 1 

5 7£K\tlZn, d©RFfs^©X73a^fSi;T, 3 

viRgtov^TtiiRMMiE* 1 U^Xi 5*, «ffi«i 
tov»Tttil5G8*liE* 2 UyX'l 6^, SIEffiBfcgWj 
S-&Sfe«>fc:, §^©7^^aX-^$lJ1»lHlKl 5 3*5 
<tt>*l 5 4tCj;f3 7^7a-X— ^ 1 5 1 *5<fctf 1 5 2 
CTMI^tfiM&ftSo Ctl^J;^, RF 

[0088] ±m<D^\\mmiE&&zfmmwmm(D 
mm*, mmm, ?%t>*>fflmm#i o©is^h* 

m^m^-mmicsmmmit^ & ©fia^sss l 

ffl^-r«#J»3!A**6ti*. £©«£\ ^BRKJ^ttl/^ 
X7fcJ:Dft»3jiSnfclf-^*ttlE^a:iRS*«*- 

fc\ 09tt, llt^t^^/'^lf^Mic 
lsyX<D$m*WB2t S fe»o«»WSE»ffcW4p S ft 
fcfc©-e&3o 

[0 0 8 9] tCTIi, )ttry^7'y^S«^©lRMffll 
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jess i uyxi 5*mw?%tt&z.'?^Tmmt%><, 
[0090] ±mmmmmmte, ^mniEm 1 u*x 
i s%:u j &-f2>\/y%&)\'#-\ 6 1 1, n(Duyxt- 

6 l*l£t5/";A<0xy zXf->'l 6 2, 
9 x Xf-y 16 3, 9 y 7.7— V 1 6 4 tfltaTHt 
{fcSttfcU2/XSHMM 65t, mils**! <0\s~V 

iSPSfflX^-JljiSl 6 6*lilL7cP— !fft©*ft 
X4?7 H«iSt«ft»OttWIUVXl 6 7t C C 
D (Charge Coupled Device)** 7 1 6 8 RftJHU 10 
yXl67i:CCD*^7l68 fc-eJUBStlfcHM** 

a\ mm^^^-mmmi 6 6 ©;?£&, ^iBis^f* 

1 0 <D:)frfiIl 8 tlUC 0 . ImmtfSo 

[0091] -ratcB, ±fa*/jSc©^nsssBTm, 

iRSffiiE)t^?S 6 ©IRSMES 1 U^Xl 5fi, l^X 
*M'-16 1icJ;-3Tltt'(Dxm y#lft, z77ln] 

;vh) fewiz^zc tt\ ummmi uyxi 501 
iii«iaT^5 0 20 

[0 0 9 2] RftWfcKWTSi:, 0 9£^t, LD 

lfrzmztirzu—vmt, ^vt-zuyxz, s 

5, irmmie^i 1^x1 5, mmmiEmzuyxi 

6, *H%l^X7, SUSfflX^-MSi 6 6£MjIL 

T, Hilffll^Xl 6 7<Dl>y%m\C\£— h£ 
Ig^'o LT, £©£-£7.^ CCD* 
1 6 BftftLTr-Utt—*— 1 6 9fcS^S-e 

IIjE^ 1 l^X 1 5 0§6»*W«f «o 30 
[0 0 9 3] "3| 0 , igf&HSEHfHu L D 1 

rcmiT% m$s uyx 7 * o k d asnfc e- £t,# 

y h^-rUti^-^- 1 6 9fc«fc»3«&U ^©^f 

#16 5 fD^Xf-^ 16 2-164 T?lRS*iIE^ 1 U 
yXl 5^x7alRl, yTjlR], 9x^|p], 0 yTjfSncalil 

[0 0 9 4] £©Bt, ^U^X7K«#f 
«*J:tf«iSiRS*«l«iE , r«feii>K:«i4i|5aSMiEjH 
ll^^Xl 5©^I/M*5J;[> % >7M, iKMffilEfgl 40 

u^x i 5 mmniEmz uyx 1 6 notmzttiB 

[0 0 9 5] 3:7c, hflW#K*»rStt 

[0 0 9 6] W±o «t 5 fc, iRMMiE^lfi 6 ©UXMffi 
mi l^Xi 5£x;£irk y^, 9x^r&j, 9yS 
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iRMfflE^i PVXl 5*f-;l/haB«v»«S/7hS-&* 
7c#>©7^:iX-£ 1 5 1 WxFgt&So 
[0 0 9 7] ^LT, HI 1 OfcjjVf iBS#£B#©ftfc?v 
^ 7 >y X^ST?^ ^ feiRMIilE^^^ 6 ©fctftttffc 

5ttft«|0Afc:ftLTf-;l/h $S^I4i/7H 

isiita, r^ai-^ i 5 z^mmtmmm 

IE^2UyXl 6O**3ia*0A^lftUC^ii2^SCt 
[0 0 9 8] ccfcSfc, ja&HSEStlltJctJ^fcnv 

£7?, H8-P^Lfc3viKM*flIEJl©7*f-;ix-$ri 

5 l^c:tlfc#-5iiJil|l]K^t§^*%<> 7ttf-y 
^ 7 >y Xg8©*Jf fe © i: "T § c 1 3^7? * § „ 

[0 0 9 9] =5:43, ±IB©fi^Ttt, ^«>iKgffiIEft¥ 

6 6 ©ft t° 7 * 7 7 XSB-\©ffl*MltHf TOf IE 
mi \yyX \ 5 *^;Vh**^tt'>7h fct* 

tiSt>©7?tt&<* 0J*.tfiKISifIE£2U:/Xl 6T3 

[0 10 0] ^P>tC, 0 9T?«, 3^lRMffiI©7fcft 
iKMffilESl U>Xi 5©**7 L ;l/h$.^i,Hi^7 

[ql, yTJlRl, z^Ir], ex77(R], 6 y75l6]fc:!lf]£-££ 

IE^2 U^Xl 6*x*IpJ, y^tRl, z TalflJ^lEld^ 
Hi, iDaS»iE»l P^Xl 5^0 xTJIrI, 0y77lRUdig 

v^o $7c, c©jM, f ato"BJRSIIIE* 1 U^X l 5£ 
x^, yTJ^I, z7j|n]tcEft$-a:, lRMffiIE®2l/y 
Xl6£0x77lRJ, 9 y^riRUCB»5-&5Cil*P, 37 

[0 10 1] $fc, iRSMiE^JReKffiffl-rST^f 1 
ai-^to^Tt, KMMIE^I U>Xl 5, iJXMffi 
IE^2UyXl 6©MtXtc^fflLTfc<fcl\ ogcO, 3 

l^V^l|XM?fiE^2L/>Xl 6W7^aX-^l 
52*HttTt><tVU HXMMIE^2 UyXl 6(C7^ 
5 2*|R^SOTtta<, 3VlR|gMiE7? 
ffifflLfeiRMffiiESl P^Xl 5«3BHIlOA*lfilfc»ii 

Xl 5©^tc7^^iX-^ 1 5 l^lSW-T&cfc^o * 

[0 10 2] 55*3, *HSt©^Sl7?«, TOIIE^ISil 
UTMffl \,rcWmWE%^% 6 tt, L D 1 «tft©HW 
73©b^X OKMSlEfgl Ix^Xl 5) *ffifflU «E 

mmtki oMicjE<Dmtftt}(Duyx mmmiEmzuy 
xi 6) *mmt?>zk.-ew.mttiE*ft?rzi)\ en 
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ft¥3M>«l«K<fcoTfcJ\ L D 1 ttfciEOSSf^O^ 

ffl ffl T § c -eiRS*liE*fT o T t> cfc l \ 
[0 10 3] ?B(c N iRMMIE^SfcLT, ffilu *p 

y uyx^ftfes £ t> we*« 0 

[0 10 4] Sfc, «atO»tt-PIJs U~1ftt©»ft 
*M 1 0nm^^teL/cA\ ffiESWiCtlK: 
I8£*ns *>©?«:£<, ^OftfiOW6«« (4 0 On 
mil) ^fiftS (6 5 0 nmfulH) tC&^Tfe^© 

[oio5] ♦usiojgiiisHfflLfejttry^ry^ai 



(9) #12 0 0 2- 1 4 0 8 3 1 
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* [0106] (mm i) ^mmwicmftvvtrv 

7°Sff«\ HI UCTT.tXoiC lR8?|jE)t*3fi2 0R 

[0107] ±ffi!R»«liE)tt^3R 2 0 «\ 2 ft U^X© 
2aP«fiScT?aB0, LD«l*iRa»iE»l U>X (*«S 
» 2 2, 3tEa»ftfll*WS1«iE»2lxyX (I^g 
X) 2 3fc"TSi:, 45a6«iE*l U>X2 2ttftOjiSf 
^(Dffll/>X, !R**|jEa2P>X2 3tiiEOBSf* 
©ESBSU^XT, «C#uyXTf*So ^bT, ±BK 
10 MffiiES 1 U^X2 2 fclRM*iIE3!2 UVX2 3tt, L 

[0 10 8] «3JC *H»UyX2 1 RtflR««iE3tt* 

1^6S7tt, HI iSti^^ ftuyxtozn? 

nvmt, mmmiti o^mmmsconvtiuyxz 

[0 10 9] 
*20 [S3] 



«9 



si 



62 



S3 



$4 



STO 



S5 



S6 



S7 
IMAGE 



10-85 



infinity 



-17. 39 



32. 65 



infinity 



1.4792 



jgfSJPKGnm) 



1,42 



5. 365 



1 



2.3 



nd=1. 51680 



nd=1. 75520 



ncM1. 81474 



i/d=64.2 



yd=27.5 



v d=37.0 



K:-0. 486800 

A:0.368610E-02 B:-0. 131835E-03 C:0. 188556E-02 

D:-0.309584E-02 E:0. 219847E-02 F:-0. 588395E-03 

G : -0.8401 31 E-04 H:Q. 434856E-04 J:-0. 146533E-05 



28. 0979 



0. 44 



K: 0.000000 
A:0. 103679E+00 
D-0.287996E+00 
G:-0. 208769E-03 



B:-0. 190848E+00 C:-0. 926785E-01 
E:0. 195929E+00 F:-0. 393015E+00 
H:0. 568055E-01 J:-0. 117780E-03 



infinity 
infinity 



0.1 



nd=1.585 



i/d-29. 9 



[o i i o] Wbui/Xz i a, nao. 8 5Wfr)t 

2SiSJB8©J¥£tf 0. lmmOL SBllitSSd: 

l>*fiBtt©)BSf*tt, 1 OnmttV 

T, 1. 8 5 2?365o *LT, C©*H*U>X2 1© 
WS&ftiRgfci: 0 3 T\ ^SKfi 1.7 6 3 mmtJ 

So 

[0 111] ^SSWcfe^TWu 0. 8 5^519^ 

i 1^x2 2 tiE(Dmmti?$>%i&mmm2uyX2 



Xlii, 3t3B»j«* l 0 oft8iffi« 8 towzm-D 
Hi 1^X2 2£L<ttJK8*tIES2 U^X2 3fc'>7 

[0112] (l«fj 2 ) *£fitft£ ft 5 ft£ «v 2 t >v 
X$IB«, mi Zic^t^tc, WmiEfG&kZ Q~Bl 

[0 1 13] ±EiRM«iE3fc¥* 3 0 tt, 2ft P>X© 
2«T£»), L D«*iKa»iE» 1 U^X (IsEI 

x) 33, wmmwMtM&ffiE&zxsvx mmm 
M) 3 4ttz>t, mmmm 1 uyX3 3«ft©esf 
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1 UyX3 30mm&s &#»©** ^ (77^4 
OWT) tO*fflV^TV^*o ^LT, ±»K»fIE»l 
UyX3 3 4:lRHMiES2 UVX3 4H\ LD^63fcl2 
S«{*1 OKiafroTa»*nSffl»3tO*ttOA±fc: 

[0 114] S4K, fflftl/^X3 lRfflKMffilD^* 
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ft©ffifc^ ttKftttttl 0O3tt38M8O*fftU>X3 
1 ©WicoHfcfc^LTV^So 
[0 115] 
[«4] 



bhrkoui) tfjxmmm ^7^<» 



S1 



S2 



S3 



S4 



ST0 



S5 



S6 



S7 



IMAGE 



-10. 97723 



1 



n<*=1. 68893 



*>d=31.2 



K:-324. 946662 

A:0.447672EH)1 B:0. 957027£O2 0:0. 113985E-01 
D:-0.867886E-02 E:0. 18011 6E-02 



4. 10804 



5. 498 



K:0. 000000 
A:-0. 490290E-02 
D:0.104942EH)1 
6:-ai87935E-10 



B:0,404106E-O2 C:0. 253524E-01 
E:0. 722690E-02 F:-0. 436589E-10 
H:-0.824192E-11 



-8.28963 1 1.5 [ nd=t. 58913 ~[ yd=61.3 



K:0. 000000 

A:-0.149581E-03 B:-0. 348942E-04 C:0.323753E-03 
D:0. 565503E-04 



-3. 98941 



K:-0. 439915 

A:0.111554E-02 B:0. 338402E-03 0:0. 516269E-04 
D:-0.497864E-05 E:0. 548935E-04 F:-0. 119397E-04 



infinity 



1.4792 



2.3 



nd=1. 81474 



i/d=37.0 



K:-0. 486800 

A:0.368610E-02 B:-0. 131835E-03 
D :-0. 309584E-02 E:0. 21 9847E-02 
Q:-0. 840131E-O4 H:0. 434856&-04 



C:0. 188556E-02 
F:-0. 588395E-03 
J:-0.146533E-05 



28.0979 I] 0.44 



K:0. 000000 

A : 0. 1 03679E+00 B : -0. 1 90848E+O0 
D : 0. 287996E+00 E : 0. 1 95929E+00 
Q:-0.208769E-03 H:0. 568055E-O1 



C:-0. 926785E-01 
F:-0. 393015E+O0 
J:-0.117780E-03 



infinity 



infinity 



0.1 



nd=1.585 



i/d=29.9 



[0 1 1 6] ±E»ftU>X3 114, NAO. 8 5T¥ 

nT^*flW©JB8r*W\ ffifflJfifi"P**4 1 Onmfc 
*3^T, 1. 8 5 2-CfcSo flt^ COj**l/yX3 
1 OWSHlJtJKatt 0 3 T\ M&mmZ l . 7 6 3 mmT 40 

[0 117] **St#!K:*^^Ttt, 0. 8 5fc^-5Sv> 
NAOWftl/yX3 1*. lttOl^^XTfjSjKrSfeft 
fc, H¥BU>X3 10iR**«iE-r5iR*«iE)K**3 

o*ji«^s &©■?*>), ft©ja»f^Tf»*«c»«iEa 

l U^X3 3 4:iEOHBf*n?»aiR*WfiEa2 l/yX3 

4toiHiH*Rrafc'r«cfc^ Wfo\syxz\v>\sy 
xmmm, mmmwi o©)taBa«8o**tf5o 

Hi U^X3 3gL<aiRMffiIE^2 1xyX3 4fc->7 50 



Sit IBSfc: J;D%4L/ft3 vi|XM£MIE <T S c t W*!m 

[0 1 1 8] Sfc, IRMMIE^ 1 U>X3 3©6iM*> 
7^R3l. 2©fe©*te5ci:^ tvbti>*fe?BL 
©SjjSfcWU ftiRS©ffi»t*ia«c:i:tf-e!r6o 

[0 119] (*»M3) ***ffllK«a)fcliv^7y 
:/gH«u 01 3K*-rj;5fc, iRS»iE>tt¥3R4 0R 

[0 12 0] ±12lRMIiIE^¥^4 OfcAlfLfcU— «f 

^ 0 %ia»«fti oowaiBJisopsfct, 

0. ImmWSo 

[0121] ±»K»MiEft¥*4 Ott, 3ftU^X© 
2»««-e*0, LDW*iRa«GE»l U>X 

» 42, mmmm%mmmiEm2uyx mmw 



(11) 



19 

so 4 3 t, mmmm \vyX4z \$n.<oim 
jjoimnuyXs mmmmz vyX4 3«ie<e>sst 
tjoymm isyxx* z mm k> &t>#<o&m l uyxx*$> 

[0122] ^sk, umisyXA imsw.mm'm* 
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*^S8tt % Hi 3K7jVf g-pyxo^n^n 

©ffit, ftSBS«f*l 0©^Mjil8CDMftbyX4 1 

[0 12 3] 
[«5] 









BrHHKmm) 






«ri l/VX 


S1 


-69. 45929 


1.0 


nd=1. 51680 


vd=64. 2 


K:-133. 362033 

A:0.697609E-02 B:0. 663479E-03 C:-0. 666027E-03 
D:0. 319109E-03 


S2 


3, 34632 


3. 49 








S3 


23. 48087 


1 


nd=1. 75520 


V d-27. 5 


$4 


6. 70534 


1.6 


nd=1. 51680 


fd=64.2 


$5 


-5. 37954 


$ 








$T0 


infinity 


0 








56 


1.4792 


2.3 


nd-1. 81474 


i/d=37,0 


K: -0.486800 

A:0.368610E-02 B:-0. 13t835E-03 C:0. 188556E-02 
D-0.309584E-02 E:0. 219847E-02 F:-0. 588395E-03 
<3:-0.84O131E-04 H:0. 434856E-04 J:-0. 146533E-05 


S7 


28. 0979 0. 44 


K: 0.000000 

A:0. 103679E+00 B:-0. 190848E-K50 C:-0. 926785E-01 
D:0.287996E+00 E:0. 195929E+00 F:-0. 39301 5E+00 
6:-0. 208769E-03 H:0. 568055E-01 J:-0. 1 17780E-O3 




S8 


infinity 


0.1 


nd=1.585 






IMAGE 


infinity 









[0 1 2 4] hllWkl'yXA H4, NA0. 8 5 T'¥ 

fffiswjJitL (.^t>ti>zmmm') , mmmi*i o 

-§<fc9t^It^tlT4oD, Z.<Ofemu>X4 1 fcffifflS 30 
nS58#<D)i#Wi> ffifl§&gT&S4 l 0 nmt$^ 
Ts 1. 8 5 2-e&So ^LT, tt®\syXA 1 
ftjfc&tt 0 3 t?, J£j&£N£(4 1 . 7 6 2 5 mm7$5, 
[0 12 5] ftlHSSSEttl 0tC*Jt5Sft*3tj8jlJi8 

?m 0(4, mncoBMi tmmx\ ffimmsomisic 

JSUT, HXMffilE^ l 1/^X4 2 £HXMffiIEIg2 U>X 
[0 12 6] *ff&l/>'X4 1 <D/P£ • ffiiBaiSM 

j^6«^f*«ieiRiSfcov'«"rt., ikmih^^ 4 o 40 

©iRMMlEIg 1 UyX4 2 fclRJ6MiESB2 UVX4 3 

oiB»*«fb*-ft*»*e»^SRr*i?*a u imx^yx 

4 1 <DS©->7 h • ^l/hRS^S^-rSaviRiefc 
o^Tfc, HXMffilESfil l^yX4 2£/cf4lKMffiIE!t2 

fc&fvU h i£Wiftfefi*§# l 0 t i: 

»OT*gTf * « e: t mrnmm 1 1 ware* d > 

[0 12 7] EOJSfff*T'**iRMffiiE^2U' 50 



>X4 3?rfe^LOg^byXi:L/cCiiT\ fiUXM© 
So 

[0128] (gffiffl 4 ) *£«01fcfc*3fctr >y * 7 y 
XSBtts 01 4£^f<J:?£, iRSttIEft¥*5 0R 

[0 12 9] ±ISiRSIMiE)t*5R 5 OfcAJtfUfcU— 9 s 

itaju^xs l^g^iafTOi o^Ait? 
5 0 mmutb i o (D^jSjii 8 omsiz. 

0. lmmtt^o 

[0130] ±!2l|XMffiIE5t¥^ 5 0t4. 2 ft U>X<D 

2®mf&v&*), LDimwmmmi vyx mmw 

m) 5 2, JtSS»«ft<H*iRM*liE^2l/^X C«fiRS 
3R) 5 3 fc-TSfc, iRMffiiE^ 1 PyX 5 2(4^cDiafif 

idoimmuyx, ummiEmzuyX5 3itiE<Dmm 
f)<DimmvyXT\ »byx^o, tose^ 

1 UyX5 2©Sg*ftt, fe^cD^tV-" (BP-6 N 7>y^ 

mi^yXbztwmnnEMzuyxsz^ ld^c 

^I2S«#:1 0t[R]^-3TI±llt$tl§l±llt7 l 6©7tWOA 

[0131] *6^, M¥suyX5 iRzsmmmft¥ 
Miaai fcraan?** 0 s/c, ^6^tD®s^s i 
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fr&S 8tt, m 1 A\Z^t^o\^ grUyXoiZft^ft * [0132] 

<omt, mmmwi ocDft3giii8©*H%yyX5 i [^6] 





®## 












O 1 


-10.97723 


1 


n*=1. 68893 


ix*=31-2 


K:-324. 946662 

A:0.447672E-01 B:0. 957027E-02 C:0. 113985E-01 
D:-0.867886E-02 E:0. 18011 6E-02 


S2 


4.10804 S 5.498 J | 


K:0. 000000 

A:-0.490290E-02 B:0. 404106E-02 0:0. 253524E-01 
D:0. 104942E-O1 E:0. 722690E-02 F:-0. 436589E-10 
fi'-0. 187935E-10 H:-0. 824192E-1 1 




S3 


-8.28963 1.5 | nd=1. 58913 | i/d=61.3 


K: 0.000000 

A:-0.149581E-03 B:-0.348942E-04 C:0. 323753E-03 
D:0.565503E-04 


S4 


-3.98941 | 5 | 


K:-0. 439915 

A:0. 1115541-02 B:0. 338402E-03 C:0. 516269E-04 
D:-0. 497B64EH>5 E:0. 548935E-04 F:-0. 119397E-04 




STO 


infinity 


0 








S5 


1.44232 


1.143 


nd=1. 74330 


f<J=49.3 


K-0- 532727 

A:0.378419E-02 B:0. 127353E-02 C:0. 159295E-02 
D -0. 338359E-02 E:0. 244551 E-02 F'--0. 645421 E-03 
G:-0. 909806E-O4 H:0. 420380M4 J:-0. 480973E-07 


$6 


infinity 


1.199 


n<M. 75520 


j/d=27.5 


S7 


-6. 92233 


0.47 






K:0, 000000 

A:0.267390E+00 B:-0. 565493E+00 C:0.561032E-00 
D:-0. 230571 E*O0 E:0. 15473 1E-01 F:0. 119854E-14 
6:0. 210943E-14 H:0. 662246E-15 


ymmm 


38 


infinity 


0.1 


nd=1.585 


vd=29.9 
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[0 13 3] ±bE2*&U>X5 1 lis 2ft<DU>X*9& 
NA0. 8 5*Wi3fcJfctfA»L (Vfcl$>« 

i£gT?&5 4 1 OnmC43V>T, L Dtl<DyyXtf 1 . 
7 67 8 K )feIE»* 1 O$0<DyyX# 1 . 8 0 3 0 
4T?*So C©±5t, WWt/yX5 l£2$©byX 

"TVS. ^LT, ±|E*H&UyX5 1 ©WSftttjlSlItt * 40 
3 T\ J£j£gMtti 1 . 7 6 3 mm-CfcSo 
[0 13 4] ^EiTOM 0tcfcttSS*S)tajiS8 

150a, $m<DBmi tmmr\ somite 

JSUT, iRMIilESI 1 5 2 tnxMlfiElt2 yyX 
5 3 t©KBj*^fb?H3:S<i4:-e^f So 
[0 13 5] *M*UyX5 1 ©flL£ • ffiffggSM 

^IRMSIE^ 1 UyX5 2 fclRgffIE!g2 UyX5 3 t 



5 i<0M<Di'7b •*-;l>hS8Mfr5f8£-rS3ViKfgfc: 

i/ y x 5 3 <o E % e> fr-is*, m&fm-e^tb *yy h s 
fc«^h£-£§, ngwiftfSg&ft: 1 outset 

•c*nsRTtET*fc -s c i: a, mrnmm 1 1 h«it*& 0 , 
c tit j; 0 nm\syx 5 1 osiit^M^tfitf s £ t # ri 

[0 1 3 6] #MtfcfflK*5^T!,Z, 0. 8 5 t^?m^ 

n A<DttWauyX*s i tfcouyXTjifig-rsfcfetc, 
^uyXouxM^fiE-rsilxMMjE^ms o^nflt 
-rsfco"P»D, ftojB»f*T»*iRse*iiESi yyx 

5 2 kiEOjaSf*?**iRiSttiE*2 pyX5 3 fccora 
M, 3MB8jgftl 0©7tiiiiJi8©J9$tf5-3t, 

e^cmjslt^So stc, miLmia&m§jEm 1 yy 

X5 2gL<{4lRHffliiESB2UyX5 3fc^7hBR^± 

[0 13 7] £fc> iRMMIE^l yyX5 2(DF#M%, 
7'y^»3 1. 2®tO*fflV\ ^fftyyX5 l*2fe 
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[oi38] ^mmmm i *^swtw i ~ 4 



[0139] mmmm2) ^mmimmmmm 
ms±. %\zyt7y73m%m& 10 

*fiV\ ffllOit lf7^77 XSB©«tf SWftitaSB^Si 

-So 

[0140] ^m^mmmzytvytrv-fm^. 

Its Hi 5 fcjSTJ: 3 fc, iRMfflIE)t¥^6 oStfStt 
U->X6 1 i&f LTl>5o 

[0 14 1] ±Ett£'y*7v:/Sin*tt, HXMffluEft 
^6 0 fc Alt L fc U— »f ifeHu *M* u y X 6 1 £ii 0 
7tl5S«f*l OfcAlt^ft, KftfSSJUttl 0OI2Sffi 20 

yS3»«H*l 0©ttjfiM8©WSWU 0. lmratt 
[0 14 2] ±|flCaaiiBte»»6 0M: % 2fel^X©* 
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* 2ffl»«*P»»), LDtJ^UXMIilE^l U^X («J&g 
JR) 6 2, ^I2g«MiJ^iKMffiIE^2UyX (ffijSS 

i) 6 3 t?%t, mmmm 1 u>X6 2tift<o®8r 

OKI!*!!® 1 \syX6 2 fclRgWlE£2 U>X6 3 

[0 14 3] 317^ MtlU^X6 l RtflRMtflEft* 
& 6 0 ©^«fig«^-r o 
[0 1 4 4] fflU *7fc;S*#SK®ftttteOVvCtt, 

3^K*"rw«*^-r § t © t -r s<, 

Z= (1/r) y 2 / (1+ (1- (1+K) (1/ 
r) 2 y 2 ) 1/2 } 4-Ay 1 +By" +Cy* + Dy'° 
+ Ey ,! +Fy"+Gy"+Hy'"+Jy !1 



Hi 



A, B s C> D, E, F, 

Silo ) 

£fe» ^7tpo®#^s i#ss 7(4, mi 5KL7jk-r& 

[0 14 5] 
C*7] 



S1 



S2 



S3 



S4 



ST0 



56 



S7 
IMAGE 



-9. 43233 



©FSIfHCmm) 



1 



nd=1. 51680 



i/d=64.2 



K:-6. 092373 

A:0.164522E-02 B:0, 165341 E-02 
D:»0. 831718E-03 



C:0.237202E-02 



4. 96737 



-37. 75778 



-5. 07138 



nd=1. 51680 



i>d=64.2 



K:-0. 107492 
A:0.113991E-03 
D:0. 453347E-05 



B:0. 756886E-04 C: 0. 961 254E-06 



infinity 



1.66624 



nd=1. 74330 



i/d=49.3 



K:-0. 521909 

A:0.673002E-02 B:-0. 202369E-02 C:0. 311717E-02 
D:-0.375929E-02 E:0. 204709E-O2 F:-0. 648953E-03 
0:O.2721O2E-O4 H:0. 744195E-04 J:-0. 207786E-O4 



-34. 98172 



0.83 



K- 0.000000 

A:0.150690E+O0 8:~0. 391056E+O0 C:0, 523649E+00 
D:H3.354349E+00 E:0. 918488E-01 



infinity 
infinity 



0.1 



nd*1.585 



j/d=29.9 



[0 1 4 6] ±IBW*U^X6 lit, NA0. 7 5T?¥ 
T, 1. 7 6 7 8T*365o *LT, J*»U^X6 1©S 50 



»)t*Stt 0 3 T\ 2 . 0 mm7S5o 

[0 14 7] ftK»J*f*l 0©gftSft2jIJg8©Jf S 
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[0148] *n&u7X6 1 owmgfrz&s. 

BlUyXe l o«Jfi4^S-p»S^ KBf 
{iB^fr-ttWS, U7X$ffi (7U7:*-A) ©ss 

£« s ±5/img£ Ix7X©MIa<7>77 Mi> ± 5 #t 

mgfi, !^7X©M®<Df-;l/Mi> ±2#Sftif&o< 

-So 

[0 14 9] -7a, 3ttf'y^7'y7 , «Bfc*V^Ttt, ft 

ia»* i o ©lens 9 ±-e©e-A*# v v <Dnm 

t)\ iSE<Dr. m. s. fiTeO. 07 A (Marchal Crit 
eria) WT"l**ftl& +#$D&A,7£&#:S:e-Afcfc 
5„ c©imiKS§£ttmafciE#-f-5i:, muyX 

6 1 RrflRa«iE^3R6 0fC*5^T«\ 0. 0 3 Ag 

[0 15 0] cti**S"fSfeftfc» *«WOtTy^7 
y^SBKcfc^Ttt, *M%P7X6 l % lS£gL<l± 1 20 

[0151] $-f, ttmuyXG i 0WSK563bi»6«4 

IE3§ 1 U7X6 2 i7KMWlIEIt2 77X6 3 fcOHKi* 

[0 15 2] CuT% ftftU7X6 1 ©ffSKSefl^ S 

0 /imfr£+2 0 jimk&ofckf 
fc7 H5CfiffiiE)tt^*6 0tf&vM§3-<DtKMfifk> iRgffi 30 
IEH 1 77X6 2 fcJRSfl|iEJS2 U7X6 3©*&IHIPI 

IE©iI 0 , uyX^miK £ t) ^7X^-;P F L/cflf© 
ftttuyxe i ©i^xs^MMti, ffcuo-frfc-ew 

[0153101 6{Ci1-^77^5, IR£SIE#¥3R 

Sfire&so. o 3 A ti&5(D[i, uyxmzm%tfi± 

3. 5 /im©kt-eSD, C©S<IWT©flSg"e©SB§ 
fl*B:fc£*l*C tffftfrZo LfrL£#S, 77X/P? 40 
3. 5/i mtt, MS3Kjg4>M± 5 /x m ttfcRf* 

[0 15 4] -7J> iJXMIIIEm l UyX6 2 k^MIHE 

^2 uyxe 3<D<p&mm*mti£iiTffiiELfcm& 
uf ; ?7<Dmm*)<Di&&') s uyxm^mm^+i 2 

[0155] ±13*4% U7X 6 i ©ffi^/bb (.MVsuy 

X6 1 pj®©^L>«l©{tIt) *^«*fS3ViRMfJ:-0 
V^Tl*. iRMffiiEMl P7X6 2£/ctetKMIfIES!2 7 50 
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7X6 3©£-5Bfr-7a£, 77 b £/c«^;b b 
[0 15 6] dclT\ *Nil 1/7X6 l©ffi^;bbPjS 

l 77X6 2©^;bb«^ft£#TlfIEL/ci:t©iiX 
MB, RmKMffiEU l 77X6 2©?-;I/b*k77 b 

f 0 Miaoa^ isyx*<tmic x k> v Lit 
moM^nLyXQ Kom^^vm (uyxi^hi 
M) it, &m<D£fr*£mm, imi.mmc&<9±2ifmm 

[0157101 7fcjjVr^77fr6>, iRSffljEJt^* 
6 0*%^ (7'7 7©ffi««2L<DtI-a-) , 
SffiT&SO. 0 3Ai:&3©&, U^X®^ b^M 

1 k § 7ft 0 , c oafflWToflfifeoHJfi^ 

vwm± i ^Hi, mmwj>m± 2fttimr& ten 

[0 15 8] -73, TOIIEHl U7X6 2©f;^l 
[0 15 9] IKMMIE^I U7X6 2C0^)VY 

mt'yy bm^mcmt^xmmLrcm^ (^'770 

[0 16 0] $fc, ±ie*fa^7X6 1 ©ffi77 h 

^uyxmm<D^iM(Dtto frtb%3Ltz>^wmc 

ov^T^i:, iRMMiESl U>X6 2 Sfc&UXMWEf! 2 
1^7X6 3 © £-6 6^-7?^, 77 b ZfcttJ-jU h 

[0 16 1] >Tttl77X6 10ffi77b^ IS 

IffB^^LT- 1 0 |im^S+ 1 0 /Ltmt&ofckt 

1 b7X6 2(D3-)lbmty7bm%Pilcmt2&Tm 

lELtct %<Dmmm*m 1 8t^i- 0 Mfaoaopyx 

*^tc«fc 0 ^7Xt-;l/ F LfzM<oimLyX 6 i o 
Hffl77h« (.LyXM'yyvmm £M<D$&-& 

[0 16 2] Hi 8(c^-r^*v7^5>> iJXMMDt^ 

6 0^1^ (^77©Ij|iLOl^) , IRM<0^ 
SfflTft§ 0. 0 3 A k^^O^s U>Xffi77 h^S 

!&H4|im(DitT'6^ c(om.imT<Dmmx(omm. 

^StlSCt^So L^b*^&s 1x7X35-7 

7 b^M± 4(imtt, MIBKji^M± 5 /tmktbKfS 

[0 16 3] -73, iRMffiiE^l P7X6 2 0^;l/h« 
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27 

± 5 . 5/imS "PffS-e*, fuS2S3i^M± 5 /i m t 
J±8*r S 99BS RTSIft tot&omiii: 5 „ 
[0 16 4] £5>tc, M%nU>X6 l ©SO*7l/h**6 

5, gp-5^IES«{*l OfcHHSSHtSt- *-©«|;£fg 

[0 16 5] llT\ W%U>X6 1 Offif-;I/h^\ fi 
tHSfcftLT- 1 0#jD>5 + 1 O^fcftoftttfc, Jt 10 

m%*mt-z#TW.mmjEi>rc£%<DW£m*m 1 9 

tc^f o iuf3©3 0 U^Xfc&Slfc: <fc 0 •ft'vtt-to F 
LfeRfOftttl^XOISflBf-Jl/h* (b>Xffif-;bhP 

[0 l 6 6] 0 l 9{cjjVr^7fr?K ftgBfltffittl 0 
*«tt&3^ofe»^ (^7©lff««L©±I-£) , IRM 
©£MTC**0. 0 3Afc&3©&, U>X®f-;Uh 

[0 16 7] M£E«^©«**g{bS«TlKiS 
^ffllELfctl^ (?97©*fflWr9©«*) > U-^Xffi 
*7l/MRJS#±6. 5#*T?ffl«T?*, IWBtl564«S± 

[0 16 8] d©J:9{c % **Bt©*t8fc;teV'>TB\ 
0. 7 5iH / ^a^NA©Mftl'>X6 1^ ltSC©U 30 

yXT^-r-s/ctotc, *ffeuyX6 i©ikm^iiei- 

SiRUffiiE^^ 6 0 fcJWTTS tOT* 5 , ft©Mff 
7J-£$>3iKM*iIEIg 1 UyX6 2 fciEOJBSt^TifeSiR 

MMiE^2byX6 3 t<Dmmz»jmt?z>ztT\ n 

*uyX6iou>X)Wli, ftgBMift©ft3jlJI 8 

MffilE^l U^X6 2^L<MgffiIEgt2 1^X6 3 
6 l 0«iaR!SfcJ:Da4Ufe3^iR3S**liEr*cfc 

jjMuet&Sa 40 

[0 16 9] W±o*8to«tli*J:tf2T»tt, iRUffi 
lE^^^t-SiRMffilE^ 1 l^yXfe^tfiKMSlE 

[0170] mmmm^ ^mn<o^wmmm 
mmio^Tmmmii, «T©a 

©Sfflf*frV\ {til©^t: 0 -y^7-yXgB©^g|3««t5 50 



#M 2002-140831 
28 

m^mmmi tmm<om^h^<o^ *-©«tn3tt* 

[0 17 1] *HS(©JB»fcttS}tebry*7'y7«1I 
tt, 0 2 0 tC^-T £ 5 fc, iRMffiilEtt^ 7 0 Rtf*M* 
U^X7 1 ^fLTV^o 

[0172] ±|3ft tT <y * 7 -y XgfiT TOIIEft 

mmmfoi oicxMzn, mzmmtki o©i2£tffi9 

SEft8B8«f*l 0©tt383IJI 8 ©J??tt % 0. 1 mmt 

[0173] ±mmmmK¥& i o«, 2*^>x© 
2 o , l mmmmiEuyx masm 
72, msmmi ommmniEfru?7L,yyx 

mtfttwimm uyx?*M&mmtf- 6 mm, mmm. 

*n^9AUyX7 3«iE©M/f©©ia*if^^X (*n 
^vAUyX) T*iu&SiiSf£tf 1 0. 4mm, K^l^ 

[0 17 4] ±EiRMttiE*D^AUyX7 3ti, IrI 
&Rtt©i&jW&JSStlT* t) , 1 ^©@}Jt?M« < f 

§/ci6, i?ffiEt±02 iK^-t^^^-xu-XBmcm 

fiic^tlTV^o C©l|XM?SiE*P^vAU'yX7 3tfe 
V^T, SlSfiDW CHSI3) M9 2(ira, ^© 

*9, ? 1 6IW^5»]aatc^I^3fi:onTb 0 >y^^VjN$< 
a « J: 5 nT 1 S o ±IBR!l«iE* P^Ab 
yX7 3«, ^^t^hWh^v^WSjaiT^S! 

^taiL, 2 pffiT?¥ffla*9^a«Lhtji^««<fc«f 

SI*^L^§yfcd;D^LTf / Ffi!t5ti/ct©-efe§o 
LT, ±S3iRHffiiEUyX7 2 tiRMMIE^P ^7A 
UyX7 3«, LD^6«l5»att*l OJCieOJ^oTfflW 

*nsa»*©)ttWioA±fcE*nTf *o 
[0 1 7 5] £8fc, wkvyxi i%.mmwjEyt¥ 

[0 1 7 6] flL, *W®flR«jCOVTtt, 3^tC*-r 

Z= (1/r) y 2 / {1 + (1- (1 +K) (1/ 
r) 2 y 2 ) " 2 } +Ay* +By' +Cy' +Dy'° 
+ Ey' 2 +Fy H +Gy"' +Hy" +J y 2 " 
(CCT\ Z«ffiKi±f,^S^cb/c7 , Gffi?3^]©jf5, y 

t±7 , fitt^?.©^$, rirmmm^n, Kimmfem, 

A, B, C, D, E, F, G, H, J 

S'So ) 

S/c, ^8ff©fflS^S 1^6S 7«, 0 2 0^^1"^ 

u >x©ffi*3 <t tfytf as«f* 1 0 <Djtm.mm 8 © u 

yX7 1 ©ftlRlffi^LTl^o 
[0 17 7] 
K8] 



(16) 



29 



tfM 2 0 0 2 
30 



14 0 8 3 1 



S1 



S2 



S3 



S4 



STO 



S5 



S6 



S7 
IMAGE 



-9. 43233 



1.0 



nd=1. 51680 



x>d=64.2 



K: -6. 092373 

A:Q. 164522E-02 B:0. 165341E-02 
D.-0. 831718E-03 



C:0.237202E-02 



4. 96737 



infinity 



4.19 



1.0 



nd=1. 51680 



vd=64.2 



infinity 



infinity 



1.4792 



5.0 



2.3 



nd=1. 81474 



fd=37.0 



K:-0. 486800 

A:0.368610E-02 B:-0. 131835E-03 C:Q. 188556E-02 

D:H).309584E-02 E:0. 219847E-02 F:-0. 588395E-03 

G:-0.840131E-04 H:0. 434856E-04 J :-0. 146533^05 



28. 0979 



0, 44 



K:0. 000000 
A:0.103679E+00 
D:0. 287996E+00 
G:-0.20B769E-03 

infinity 
infinity 



B : -O. 1 90848E+00 C : -0. 926785E-01 
E:0. 1 95929E+00 F:-0. 39301 5E+00 
H:O.568055E-01 J:-0. 117780E-03 



0.1 



nd=1.585 



i>d=29.9 



[0 1 7 8] ±mM^UyX7 Hi, NAO. 8 5T*¥ 

s^t^ftsnT&D, :o»iu^X7iMs 

n£BBJ©Jafff*H\ mmmm^&^>4 l 0nm» 
T\ 1. 8 5 2Tf»5o fLT, ±I2*H*U^X7 10 
WS&ttJKStt 0 3 T% ^KBItt 1.7 6 3 mm?$ 

[0 17 9] )tfeS^f*l 0©ft&37frti®Ji8©JP£ 

[0180] w*u>x7 1 ©alifiKMfrea* 
urn) mm, ^mornxmrnm^m^zt, uyxm 

SHU +5fimgl, UyXOMMOiyyVit, ± 5 fi 
"5, C(7)IBH©PM^i:/ciI^{c*3^Tt, #'tt©£ 

-So 

[oi8i] jtey^ry^aafc^Ttt, ?t 

IBftftft 1 0 ©IBitffi 9 ±T?© >y h OiRM 

*\ Sffi©r. m. s. fflfO. 07 A (Marechal Cri 
teria) JWTTfcntf, +#$?)&^£&£?&tf-A t 

X7 1 Rtf lRSH9iE**3R 7 Ofcfcvvctt, 0. 0 3 A 



20 [018 2] z.ft%mmtz>rz$>te, -&mn<D¥v j 77 

MiEJtt^lR 7 0 Oi^-f tu^OU^X^^O A^IrUcrT 

ii Ritg i: l , *)\, v r zi y 7 h nm&m®. t l t t ^ „ 
[0183] $-r\ winvyxi i ojp*RS<n6a^ 

IEU^X7 2 fcJR!iliiIE#n^AH'X7 3 iKDMM 
[0 18 4] EC?, wkisyxi 1 ojp*km^ » 

30 fNEfcftLT- 1 0 /im^e>+ 1 Ofimi^ofct^ 

yX7 2 4:iK2effiIE#n$f9AU:/X7 3 0fi&IHIIH* 
£{fr*€TffiIEL;fcfct©iK^£E2 2fcj^r, MIS 
Oil 0 UyXlt&Wlc <fc D ^7X€-;V K LfcBf ©Jffij 
U^X7 1 cDbyXJP^ffig (ft^u-yXJP^M) 
tt, &S!©£b-e&!^ inline <fc »? ± 5 /i m*§Jtf£ 

[0 1 8 5] 02 2fcjjVr^77fr&» iRMffiEft^ 

40 SfiTP&SO. 0 3 A U^XPSKIfctfi 

[0 18 6] iRH*fiEU^X7 2 illRMMlE^D 

^ v A lx y X 7 3 ©*iMH»l*g<fc cf-lirTffiiEL fcti^ 

+ 9 |imst»t, tnmmm / j>m± 5 /t m ^tbisr 

50 [0 18 7] Sft, ±l2J*f&U^X7 1 ©fiif-;!/ h (J* 



31 

oi>-n±, iKMffiJ£77X7 2SfcttiRS»iE*n^7 

[0 18 8] 1 ©flS^/I/h&g 

7X7 2©^l>h**£{fc£^TtljELfcfc*©iK3S 
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